Introduction
The commencement of Biotechnological education in Bulgaria emerged in the early 1980's when traditional industries -food, beverage and pharmaceutical -were strongly infl uenced by the ideas of the "new Biotechnology". An ambitious National program for development of this kind of education has been created and approved in 1983. A year later, in 1984, a leading unit for its government was created -the Inter-University Council of Biotechnology, consisting of representatives from Bulgarian Universities, research and economic organizations in the fi eld of Biotechnology and aiming adaptation, upgrading and coordination of biotechnological education in accordance with the world trends. The Inter-University Council was also a consulting body of Ministry of Education and in this way it was playing the role of a major Coordinator of higher education in Biotechnology which started in the academic year 1984/85.
An original plan for organization of this education was accepted. In order to established basic knowledge ("common language for communication") during the fi rst and the second years, the students learned Biotechnology according to a unifi ed for all divisions program. This part of the educational process was performed in the Sofi a University -the oldest Bulgarian higher school, where at that time a new Center of Biotechnology was established. Having in mind the complex core of modern Biotechnology, after successful completing second year of their education, the students were distributed into three specialties: "Biotechnological processes" -dealing with the molecular biology aspects of Biotechnology (Faculty of Biology in Sofi a University "St. Kliment Ohridski"); "Biotechnology manufactures" -providing knowledge for technological application of Biotechnology (The University of Chemical Technology and Metallurgy and The University of Food Technology); "Biotechnics" -providing engineering aspects of Biotechnology (The Technical University, Sofi a).
In fact, the Biotechnological network created in Bulgaria comprised the above mentioned four Universities and an InterUniversity Council, coordinating their activities and curricula in Biotechnology. This combined organization operated until 1992. Several hundred students were taught through this complex scheme. In view of the fact that Bulgaria was the fi rst country in the region of Balkans and among the former EastEuropean countries who organized education of Biotechnology there were students from Greece, East Germany, Czechoslovakia and other countries who graduated this specialization.
This powerful start in the development of biotechnological education in Bulgaria assured serious base for continuation and recent advance of this education after approval of the Low for University Autonomy and Degree System. According to Bulgarian State Regulations the Universities have adopted the three level structure of training -Bachelor, Master and Doctor (PhD).
To enter in university for the educational degree "Bachelor of Science" written concourse exams in Biology and Chemistry must be gained. The conditions and rules determined by the Universities in accordance with National practice are decisive for the educational degree "Master of Science". The duration of educational degrees "Bachelor of Science" and "Master of Science" is respectively 4 academic years (8 terms) and a minimum of 1 academic year, after previous awarding of Bachelor Degree in the same specialty. The graduation of both educational degrees is completed with a fi nal exam -State exam or Diploma Thesis work. The execution of the State exam or Diploma Thesis public defense is realized under supervision of State Examination Commission.
Regardless of different universities specifi city during the fi rst two years of education the students are given with similar basis of knowledge in the area of natural science subjects. Thus the students are ensured with the needed minimum of information for their further thorough education in the different and specifi c trends of Biotechnology. The typical obligatory courses are listed below.
• Inorganic Chemistry The divergences fi nd its objective refl ection in curricula enlisted in the second two years of the bachelor's educational programs. For example, in the Faculty of Biology (Sofi a University) the emphasis is on the role and function of microorganisms in industrial biotechnological processes. The engineer-biotechnologists in the University of Food Technology are trained in organization, management and control of biotechnological processes. Naturally, the Technical University in Sofi a affords wider opportunities for education in the area of design, construction and using of biotechnological equipment and mathematical modeling as well.
The specifi city of biotechnological education reveal mainly in the set of optional courses. On the one hand these differences are demonstrated in the Network of master programs, but on the other hand the main body of the particular programs itself is highly varied in all kinds of Bulgarian universities. These occurrences can be observed even in cases of practically the same in a meaning Master's programs.
For instance, in Sofi a University in the last 10 years the students, successfully graduated three-(four-) terms Master of Science program in Environmental Biotechnology upgrading their knowledge and skills with most recent achievements in the fi eld of technical, economic and legal sciences, concerning the problems of environment protection.
The educational program for the Biotechnology Master of Science program in the University of Chemical Technology and Metallurgy gives the students opportunities to specialize in conversion of various substrates, biosensor's techniques. A signifi cant part of Diploma Thesis works is dedicated to scale up problems -i.e. to transmission between lab scale to pilot and industrial scale.
Some interesting and original subjects as: Instrumental methods for foodstuff analysis, Microbiological Control of Food products, Standardization and Legalization of Bioproducts and so forth give the specifi city of the educational program of biotechnology for Masters of Science in the University of Food Technology.
The students in the University "Prof. Dr. Assen Zlatarov" -Burgas have the opportunity to practice in equipped industrial laboratory for diagnostic tests and in a semi-industrial experimental laboratory for examination of the alternative energy sources obtaining.
Regardless of the existed objective diffi culties it should be emphasized that for many consecutive years there is no decrease of the young people's interest in applying for the specialty Biotechnology in the Universities in Bulgaria. For example, the applicants in order to be admitted for training on Biotechnology or Molecular biology in Sofi a University have to show the highest grades comparable with the grades for the attractive nowadays specialty Informatics.
Meanwhile the fi rst graduated biotechnologists in Bulgaria have 17 years practice already and a large part of them as well as the following those graduates fi nd a realization in Bulgaria and in the world as well. It can be claimed that the real sector of economy (food industry, pharmaceutical production, purifi cation and protection of the environment etc.) take an interest already in looking for young specialists with biotechnological education.
A sustainable trend towards elaborating of PhD Thesis works in the fi eld of biotechnology during the last decade. The diversity of topics at this highest educational degree is logically highly expressed. The fact that PhD Thesis works in the area of biotechnology are elaborated even in the universities and institutes without a defi nitive biotechnological profi le is a proof for that statement. Nevertheless there is no created Specialized Scientifi c Council for biotechnology at The High Attestation Commission in Bulgaria. This fact seems to be paradoxal to some extent. Because of that reason the defenses of PhD Thesis works in the area of biotechnology are performed in different but not always the most appropriate scientifi c councils.
Some Actual Problems Some essential problems and disputable topics can be formulated in the area of biotechnological education in our country: 1. Some organizational problems in implementing of the training on some of the obligatory biological courses as genetics, microbiology, molecular biology, recombinant DNA technology etc. are still presented. The shortage of previous experience in this respect as well as the serious diffi culties concomitant the providing of appropriate background and equipment may be indicated as valid reasons for these problems. With the same intensity such conclusion is valid contrariwise in the sense that the training on technological subjects in the natural sciences faculties meets with the same problems. Theoretical training is on a good level in most cases because the lack of own specialists is usually compensate by inviting competent scientists from other universities and academic institutes as part-time lecturers. However, the most serious is the problem with the necessity of modern equipment for the practical laboratory training of the students. 2. In parallel with the transition to market economy and privatization of the production capacities raised the problem with ensuring of opportunities to carry out the so called production practice for students -biotechnologists. Due to the lack of regulated conditions for implementation of this obligatory component of biotechnological training usually there is no opportunities for students to acquire a qualitative production experience in particular biotechnological processes. This problem has found its solution in other countries by creation of Centers of Biotechnology or ThechnoParks working in close collaboration with the universities. It becomes clear that we in Bulgaria have to choice and adapt the most appropriate approach to overcome this obstacle. 3. The relative part of the knowledge in the fi eld of economics and management in the total training scheme on Biotechnology is not suffi cient yet. Certainly it could be observed a development in such direction at some places. However as a whole in our country these subjects are less covered in comparison with similar curricula in West European and American universities. 4. The development of contemporary biotechnological productions raises requirements relating to the training of relevantly prepared specialists with secondary school education. They should be able to work qualitatively and effectively in the various biotechnological plants. In this connection it would be useful a defi nitive volume of adapted knowledge to take place in the informational main bodies of Biology and Chemistry taught in the secondary schools. 5. The students studying Biotechnology in the high schools as a rule have to work with diverse biological material in the laboratories. So, the problem of biosafety is arising. The introduction of rules and standards for biosafety starting from fi rst year-students is a prevention and guarantee for: the health of students (and instructors) themselves, the sanitary state of university building, avoidance of accidents and the environment protection. For realization of such elements of biotechnological education there is a necessity of legislation's requirements to incorporate these safety rules into University regulatory documentation. It is necessary as well to include special lecturing courses on Biosafety in the curricula of suitable Master's Degree programs (e.g. in the fi eld of Genetics, Microbiology, Ecology, Biotechnology, Biochemistry, Biomedicine, Plant Physiology, Cell Biology etc.). 6. It is generally known that one of the worlds and in particular one of the European scientifi c priorities is the development of the modern biotechnology. Bulgaria as a member of EU follows the developed European countries' scientifi c strategy and priorities. To have a chance not only to reach the contemporary achievements but for further development of biotechnology in Bulgaria the unavoidable problem for targeted fi nancing of education should be solved. The state participation is important both for providing of fi nance recourses and for creating of legislation to motivate the private business to join in the cadres training and upgrading. 7. The question if educational diversifi cation of biotechnology in Bulgarian universities corresponds to modern priorities of world's biotechnology development stays open for discussion. Are the specializations in the areas of plant, medical, food and environmental biotechnologies as well as the most novel and prospective molecular and nanobiotechnologies covered in a suffi cient level? Is it obligatory to limit the choice for educational upgrading in these fi elds and would we leave the solution to be done by accidental and transitive circumstances subordinating ourselves to situational considerations? 8. The use of part-time lecturers in the process of the students' education including the biotechnological training has been an object of criticism in the last years. Some restrictive requirements in this area are posed by Commissions for accreditation of the universities. Nevertheless such a practice gives some advantages at the same time. At the fi rst place there is an opportunity for the Higher Schools to make their choice and to utilize the experience and qualifi cation of the most outstanding professionals. In this case the universities are not obliged to provide full year salaries and insurances which leads as well to remarkable fi nancial savings. It should be mentioned but not at the last place the possibility of facilitate and fl exible reaction in the case of changes and/or actualization of curricula. 9. In relation with the above presented various problems it is necessary to put the question as well about availability of synchrony between the development rate of biotechnological education and of the biotechnological science.
Academic and International Collaboration
The traditional and developing inter-academic collaboration in the country brings an important impact on overcoming and resolution of the part of already listed as well some other real problems in the teaching on Biotechnology. A clear example of this kind is the Agreement for mutual research and training activities signed between AgroBioInstitute in the frame of National Centre of Agricultural Sciences and Faculty of Biology of Sofi a University. As a result the so called AgroBioTechPark was established as a specifi c form of joint venture in the area of research and development. The new opportunities for better education and practice of the masters and PhD students were obtained in this way. A signifi cant part of such activities take place in different institutes, belonging to Bulgarian Academy of Sciences where is a common practice of collaboration in preparing Diploma Thesis as well as PhD Thesis works. The Medical Universities as well as different institutions with an independent statute also participate in the higher education of Biotechnology. On the basis of performed fundamental and applied scientifi c research all above-mentioned institutes take an active part in preparation of highly trained specialists independently and/or in association with universities. In parallel with collaboration between academic institutes in Bulgaria and partly because of their joint efforts the international co-operation in the area of biotechnological education becomes more intensive.
A positive example in this sense is the forthcoming establishment of a new non profi table society which reveals an opportunity for application a project for fi nancing by structural EU funds. On this way a high technological AGRI-BIO GENOME CENTRE for education, research and diagnostics in system biology (genomics, proteomics, metabolomics, nutrygenomics, bioinformatics, etc.) will be created in Bulgaria.
The international collaboration problem takes extraordinary important place in the present situation in Bulgaria, in particular for its science and education. It contributes the biotechnological education quality development and optimization and has a positive effect on the advance of university research activities. In conformity with these two aspects which are closely connected the universities including biotechnological specialties participate very actively in the international projects.
The mainly used programs for educational research projects fi nanced by the EC are TEMPUS, ERASMUS and Leonardo da Vinci as well as a numerous bilateral collaborations and active international exchange programs.
Bulgarian students and lecturers bound up in biotechnological education visite different European universities in order to be able to take training abroad or to prepare new or to improve their lecture courses. A number of students work out their Master's thesis under the common scientifi c supervision of foreign and our scientists. Furthermore, Bulgarian students elaborate and defend PhD Thesis in these countries. The collaboration with the Universities in Nanty and Strasburg (France) is a very good example in this respect.
In the frame of this international exchange our universities on their turn also adopt foreign lecturers and students.
The collaboration intensity in scientifi c research has a signifi cant impact on the quality of biotechnological training. The Fifth, the Sixth and the Seventh Frame programs of EU, Copernicus, NATO-projects and so on are the main forms for including of our university scientists in elaboration of international research projects. In this area there are many bilateral agreements with several of European Universities, as well.
In addition we can point out the multitude of research projects fi nanced by The National Found of Bulgarian Ministry of Education and Science, in which as a rule along with Bulgarian scientists from Universities and Other Academic Institutes many foreign partners participate.
Conclusions
The biotechnological training emerged at the time of centrally planed and state regulated economy in Bulgaria makes successful efforts and adapts itself to the recent conditions of market economy. The presence of competitions naturally leads to optimization and selection of the bachelor's and master's set of programs relating the Biotechnology in the different universities and faculties. It is obvious that the processes of globalization in economy and science can not pass by the sphere of biotechnology. Since Bulgaria is already a member of the EU, we should take the opportunity to obtain all profi ts and positive consequences for further development of our education in the Biotechnology.
